What is already known on this topic?
Objective
The Child and Adult Care Food Program (CACFP) meal pattern standards were updated in 2016 to align with the 2010 Dietary Guidelines for Americans (1) . Effective October 1, 2017, cereals may contain no more than 6 g of sugar per dry ounce (1) . Diets low in added sugars are associated with reduced risk of cardiovascular disease, obesity, and dental caries (2) . Many children in day care centers consume excessive calories from added sugars (3) ; approximately 13% of preschool children's calories are obtained from added sugars (4) , exceeding the recommended 10% (2). The limit on sugars in cereal is one method to reduce added sugars for children at CACFP-participating early childhood education (ECE) centers, as ready-to-eat cereal is among the most frequently reported food items on the menus of some centers (5) . The objective of our study was to describe the provision of sugary cereals by CACFP-participating ECE centers prior to their year-long transitional implementation of the updated CACFP meal pattern standards, which started on October 1, 2017.
Methods
Detailed study methods are provided elsewhere (6, 7) . A webbased survey was developed with input from child nutrition and ECE experts to assess alignment with the updated CACFP meal pattern standards (1), after cognitive testing (6,7) of question wording and format. One survey question asked, "Does your site provide the following cereals [name brand or store brand] to children ages 2-5 years? [Select all that apply]" (6) . The response options named 12 cereals (6 of which met the CACFP standard of no more than 6 g sugar per dry ounce and 6 of which did not) and "none of the above." We classified centers as meeting the updated requirement for cereal if they did not serve any sugary cereals from our list (ie, they served only nonsugary cereals from the list or selected "none of the above") and as not meeting the requirement otherwise. For each type of cereal, a Likert-type question asked how often the cereal was served (>once per week, once per week, <once per week, I don't know).
The survey was conducted from August 22 through September 30, 2017. We obtained lists of CACFP-participating ECE centers from licensing agencies in 48 states and Washington, DC; we submitted public information requests in 9 states. From the stateprovided lists, we drew a random sample of 5,604 centers nationwide. Of these, 121 centers were determined to be ineligible and were excluded; the final sample included 5,483 eligible centers. Of those, 4,666 (85.1%) were invited via email, 681 (12.4%) were invited via a written letter or combination of letter and email, and the remaining 136 (2.5%) sites either declined by telephone or could not be invited. We obtained completed surveys from 1,343 centers in 47 states and Washington, DC, which resulted in a 24.5% response rate (based on 5,483 eligible centers). The final response rate was comparable to the response rate of other CACFP or ECE center surveys (6-10). The zip code-level socioeconomic and demographic characteristics of survey respondents were similar to those of the entire sample (respondents and nonrespondents) after we weighted to account for nonresponse based on zip code-level characteristics (6) . We tabulated unweighted descriptive statistics (numbers and percentages) and weighted percentages and 95% confidence intervals; all percentages in the Results section are weighted.
We conducted logistic regression analyses in Stata/SE version 13.1 (StataCorp LLC), controlling for center-level characteristics obtained from the survey and zip code-level characteristics of the ECE centers. The key outcome measure was whether centers did or did not meet the updated requirement for cereal.
Results
More than two-thirds of centers (69.9%) reported meeting the updated CACFP requirement for cereal (Table 1 ). Of the centers that did not meet the requirement, 53.5% served sugary cereals less than once per week, 40.7% served them once per week, and 5.8% served them more than once per week. Most (92.7%) of the centers that did not meet the requirement served a mix of sugary and nonsugary cereals. Roughly one-third (31.3%) of centers reported being independently owned or operated. Nearly two-thirds (64.2%) of centers reported being "very much" familiar with the updated CACFP requirements. Most centers reported compliance checks were conducted by the state (53.9%), were in operation for 10 or more years (61.9%), had 20 or fewer employees (72.3%), and had an enrollment capacity of 51 to 499 children (75.6%). Almost half (49.0%) charged a weekly rate of $101-$200.99 for children aged 2 to 5. Centers were mostly in zip codes where the majority race/ethnicity was non-Hispanic white (56.2%) and that were urban on average (82.7%). The greatest proportion of centers were in the South (42.2%).
ECE centers were significantly more likely to serve cereals that do not meet the updated requirement for cereal if they were independent (vs not independent), "somewhat" (vs "very much") familiar with the updated CACFP requirements, or charged $1-$100.99 (vs $101-$200.99) weekly (Table 2) . Honey Nut Cheerios, served by 23.0% of the ECE centers (sugar content, 9 g per serving [11]), was the most commonly served cereal that did not meet the sugar requirement. In contrast, ECE centers were more likely to serve cereals that did meet the sugar requirements or to not serve any of the cereals listed in our survey if they had 31 or more employees (vs 1-10 employees), were free/no cost or state subsidized or charged $201 or more (vs $101-$200.99) weekly, or were in the West (vs the South).
Discussion
To our knowledge, our study is the first nationwide study to report on the provision of sugary cereals to children aged 2 to 5 years at CACFP-participating ECE centers before required implementation of the updated CACFP requirement. Our finding that 30.1% of ECE centers reported not meeting the requirement for sugar in cereal was not entirely surprising because research conducted among ECE centers in North Carolina found that food consumed or served to children aged 2 to 5 years contained excessive amounts of added sugars (3, 4) . In addition, research suggests that compliance with nutrition requirements and feeding practices may be better among Head Start-affiliated child care sites than CACFP-participating and non-CACFP-participating centers (10,12), possibly because of the nutrition performance standards and nutrition training for staff members associated with Head Start participation (10,12). Our results are similar to those findings in that corporate-owned, Head Start-affiliated, or sponsored ECE centers in our study were more ready than independent ECE centers to implement the new sugar-in-cereal requirement (10,12). This information indicates a need for more training and technical assistance for independently owned or operated centers.
Our study was subject to 4 primary limitations. First, although we used a nationally representative sample, we could not obtain lists of ECE centers from Louisiana or Maine, and no one in Arkansas responded. Second, the study was based on self-reported practices at one point in time. Third, our response rate was only 25%; however, it was similar to the response rate of other surveys of PREVENTING CHRONIC DISEASE VOLUME 16, E34 PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY
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ECE centers (6-10). Finally, the survey did not list every cereal available in the United States, so it is possible that more centers than we reported do not meet the requirement for serving nonsugary cereals.
This study highlights opportunities for training and technical assistance for CACFP-participating ECE centers, particularly independent centers. Future research should assess whether CACFPparticipating ECE centers' compliance with the updated sugar-incereal standards improves. 
